The interaction of glucagon, gastric inhibitory peptide and somatostatin with cyclic AMP production systems present in rat gastric glands.
The effects of glucagon, gastric inhibitory peptide (GIP) and somatostatin on the generation of cyclic AMP have been studied under basal and histamine- or secretin-stimulated conditions in tubular gastric glands isolated by means of EDTA from the rat fundus and antrum. Four types of cell could be identified by electron microscopy; namely, parietal, mucous, peptic and some endocrine cells with a good morphological preservation of the cellular topography as seen in the intact mucosa. Immunoreactive somatostatin was found in antral glands (210 +/- 16 ng/g cell, wet wt., n = 9) as well as in fundic glands, but in smaller concentration (50 +/- 8 ng/g cell, wet wt., n = 9). (1) In rat fundic glands, glucagon, in supraphysiologic doses (3 . 10(-9) -5 . 10(-7) M), raised cyclic AMP levels 46 times above the basal. At maximally effective doses, combination of glucagon plus histamine was not additive whereas glucagon and secretin stimulations resulted in an additive response. Somatostatin (10(-10) -10(-7) M) inhibited both glucagon- and histamine-induced cyclic AMP production, whereas cimetidine specifically blocked the histaminergic stimulation. (2) In the same conditions, 10(-6)M glucagon produced a marginal effect (4-fold increase) in rat antrum, whereas GIP (10(-9) -10(-6)M) was unable to induce a significant rise of cyclic AMP production in either fundic or antral glands, or to prevent cyclic AMP production stimulated by histamine. (3) The present data do not support the view that circulating glucagon or GIP may regulate gastric secretion directly by a cyclic AMP-dependent mechanism in rat gastric glands and raise the possibility that gastric somatostatin may be the final mediator of the inhibitory actions of these hormones on acid secretion. (4) It is proposed that pancreatic glucagon acts through a receptor-cyclic AMP system which is specific for the bioactive peptide enteroglucagon ('oxyntomodulin'), probably in rat parietal cells.